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CD0C0B 3AKAMQAHHH CTPOMTEJILCTBA CKBAZKHH 
OdnacTB TexHHicn 
ii30(5peTeHjae othochtch k dypeHmo, a iiMeHHo - k cnocody 
3aicafnfflBaKHH cTpoHTantCTBa ckbbkhhh. 
5 HandoJiee 3ox-6ktebho Hactonqee Q306pe?eHae uoseT 6htl 

Ecnojo>30Bafio b cKBasaaax, Huenmix ropn3 oHTaJiLHHfi T^aciOK 
ctbojb, npodypeHHHfl b 000,1^7 kthbhom onacTe, a Tarae b cjiy- 
t&jol, RovM HesejoaTejiiao yweHBinaib jpraMeTp ckbhehuh, 0 npa 
Hajumn yracTKOB b nHTepBaJie ycTaHOBKH XBOcTOBUKa, cJioaeH- 

10 HHX CSQ.6 0 &I8MG HTBpOBa HHHMZ DDpOflaMH, I$e mem M6CT0 OdBaJBH 

nopojm, KaBepH03Hue 30m h 3qhh norjiomeHiin npouHBoraofl hhe- 
kocte, ocJitcho nepeKpHBaeMHe DpoHesyroTOHMH kojiohhbmh Tpy6 

EJIH KO^OHHaMH - "JWTyTOaMU". 

IlpeOTecTEsyxmaS ypoBeaB TexazKH 

15 Ilpn 3aKaOTHBaHM cTpoKTSJHBCTBa cKBaEHEH aeoflxoMMO 3a- 

KpenzTi ee cTemcy b HErepaajie npo^yKTBBHoro iuiacira , htcxJh 
Dpe^oTBpaTHTB oteajraBaHHe nopojcH e, KaK c^eso/rB^e araro- 
yxy^mesEe nocTyiuieKHa npoj^iamu b cKsasnay H3 apo^yKTHBHD- 
ro njacTa. JIjih 3to2 nejm b 30Ee npo^rKTUBfloro imacTa craa- 

20 saiflH ycTaHaBOTBasJT xboctobhkh c $sn&Tpa)ui. Kpotae toro, b 
EQTepBaJie ycTaHOBKH xboctobhkob c omiBTpaMn ^acTo BCTpe^ia- 
men 3ohh oonosHemifi, TaKHe KaK Hajnrme KasepH, otaajroB no- 
pojm, BojxonpoHBJieHHH, noraomeaEe npoaHBoraofi hhhkoctxi, nps- 
MHKame k npoayKTKBHOuy macTy Hsnpo^yKTZBHux ysacTKOB .mm 

25 npepCTaHze ero raKHMH y^acTKaMH. B srmc CTyronx HeotaojmMO 
Hacesao paaodnyiTB yKasaHHae yqacTKH z 30HH ot Dpoj^yKTJiBHo— 
ro nJiacTa. Bee 3to TpetfyeT Cojnmx waTepsajHiHHX 3aTpaT & 
npBMeHeHM cnercKuiBHoro crosHoro oCopyHOBaanfl. 

H33ecTHH Tpa npHimnnaaJTbEo oTJnnanmsxcH ;g>yr ot xgrvz 

30 cnocotfa ycxaHOBKH xboctobhkob c 6sjn>TpauK t npaMeHfleane npc 
3aKaHHHBaH2B c TponTeju>cTBa ckbzsxr: noOTecna aa aeueHTHOia 
jcaMHe, Ha kjihhmx h Ha onopaoS noBepxHocTH ( " CnpaBO^HHK 
no KperuieHED necpmHHX z ra30BHX cKBasaH", A.K.ByjiaTOB, 
I98I t c.137-146)/ 

35 Qyri cnococia ycTaHoakn XBOCTOBZKa c (pmiBTpoH ua ue- 

ueHTHow jcaMHe 3aKjnraeTCJi b no^ewe raianofjasHoro paeTBopa 
na BCD jyiHKy xboctoehkh t yaepsHBaeworo Ha Becy ciypjuamifl 
TpydaM£ 9 yjoaJieHEn TaMU o Haimoro pacTBopa, bo^khtopo Bunie 
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XBOCTOBKKa, fl OTCOejtHHeHHH CypHJILKHX ?py6 OT XEOCTOBHKa 

TOJiiKO nocjie o6pa30BaHBH b saTpydHow npocTpaHCTBe ueMeiiTHO— 
ro KaMHfl. 

IIojiBecKa xboctobhkob c ciuitTpaMH Ha kjihhkhx ocymecTBJiH- 

5 eTCH TOJILKO B OtfcaKeOHOU CTBOJK CKBaEHHU, vze HeT H3HOCa 

BHyTpeaHeft noBepxHocTH odcaUHKx Tpyd, nyrerii saiumioBansH 
XEOCTOBHKa mianiKaMH, pacnojioaeEHHAH Ha EapyKHo2 noBepxHO- 

CTH nO^BeCHHX yCtpoSCTB, KOTOpHe BXOflHT B KOJlHXeBOa MeSKO— 

jidhhhS sasop. 

10 3tot cnocotf HenpflaeHms npn mmsx {uenee 30 mm) Kojaae- 

bhx 3asopax t earn cnycK xboct desks conpaseH c npopadoTKofi 
* ocJiosHeHHoro CTBOJia cxBasam h pacxaKHBaHHeM xBOCTOBHica, 

KOrjia BHyrpeHHSH DOBepXHOCTB OtfcaHHOa KOJIOHHH. B KOTOpoll 

maimpyeTca ycianoBKa, Hweet HesonycTEUHfi H3H0C, Koraa Bee 

15 XBOCTOBKKa c $MBTpoM DpeBHnaeT 1000 kH. 

IIoOTecKy xboctobhkob Ha ynope o cyme ctrhhbt Ha cramd- 
oaapaHx yrjacTKax craaraHH, me yse odpasoBaaa onopsa* uo- 
BepxHOCTi, b KanecTBe KOTopofl HcnojiBsyDT: dpototoh BHyrpn 
naipydKOB, npscoeOTHflemux k nxuHenj KOHuy npejowmeS kqjiqh- 

20 hh; BepxHHfi KOKeii panee cnymeHHoro xBocTOBHica; soEy nepe- 
xoaa ot 6oaiLffiero jmaweTpa k ueHUDeuy npn OTyxpa3MepHoft npo- 
wenyroHHoft KoaoHHe, KOTopofi o6czzem cKBamaa. 3tot cnocod 
npiweHHM jwsh npn ycJtoBZHX . ciiycKa xBocTOBHKa to aajiaHHOil 
rJiydHHH. Hhnb no^BecHoe ycTpoftcTBo xBOCTOBHKa He aoflaeT 

25 ao ynopa a He cpadoTaex. 

HeaocTaTKaMH y*a3aHHHX cnocodos ycTaHOBKa xbdctobhkob 

C CflULTpaMU npH 3aKaB^HBaHHD CTpOHTeJDbCTBa CKBaSHHH HBJW- 

BTCH:cyKeaae npoxoaHoro ce^eHHH cjcsasnHH H3-sa neocJxoOTUO- 
cth npmieHeHM oa3*eanHHTeJiefi h nosBecHHX ycTpoacTB, koto- 
pue onycKaro BayTp* y*e odcaKeHHoa ckbbhhhh, h6o6xootmoctb 
npHMeHemw cjioihhx do KOHCTpyKunn passewHHTeJiefl a nojtBec- 
hhx ycTpoflcTB, a Tarae orpaHnneKHocTi, npsweHeHHa, odycJioB- 

JMHH8JI B03M0SH0CTM) HO^BeCKH XBOCTOBHKOB TOJILKO B 0<JcaseB- 

HOM CTBOJie CKBaKHHH UpOMe cnocoda yciaHOBKH Ha naiemMH 
KBL&He)-* 

Kpcwe topo, HeaocraTKOu cnocooa nojcBecicn xboctobhkob 
c $HJiBTpauH Ha neueHTHOM ksmhs HBrne-rcH HeodiosmiocM 
neueHTHpoBaHBH XBOCTOBHKa. tto cBaaaHo c 6o™mh 3aTpaia- 



30 
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mh ueweHTa n Bpeaean he npoBeaeHEe padOT 2 osnnaHue aaTBep- 
^eBamifl aeMeHTHoro pacTBopa. Ilpa 3tom hsocJxootmo ocymecTa- 

JIHTB DOCTOHHUyB npOMHBKJ CKBclSHHH UOCJie H6Me HTHpOBaHJM 

XBOCTOBHKa £ Te^eHue Bcero BpeueHa oiomancH 3aTBepjseBaHHH 
5 neweHTHoro pacTBopa c ojiHOBpeue shhm BpameraeM tiypmi&Hoii 
kojiohhh. DpHTOm , padoTe no ueueHTHpoBaaiiE) xboctobhkob npn- 
cyma aBapns, TEKHe , uanpmep, kzk: HeBOswosHocTL OTcoejtiHHe- 

HKff KOJIOHHH dypHJEbHHX T$j6 OT XBOCTOBHKa, BCJie^CTBHe npHMe- 

HeHHH pesLdosux paateOTHHTe^efl; npopesanne odcaaHHX rpj6 h 
10 sadypzBaflae hobopo ctbojq npa pa36ypnBaHHH ocHacTKH n y3iroB 

coejuifleHflfi ceKrmfl Tpyti H-j^yim:. 

Kpoue Toro, jurc BLmojiHerafl patio? no ueweHTnpoBaaHH) 

XBOCTOBHKa HeodxojiHMa cooTBeTCTBynnan TexHHKa (ueweHTnpo- 

BO T iHHe arperaTa) h GpxcrajiH patioqux. 
15 fiae obhhm HeflocraTKOM Bioro cnocoda HBiweTCH hcbo3moh- 

hoctl ero npmeHesHH npii Hajm*ora 30H Dorjiomemui b HErepBajje 

yCTEHOBKH XBOCTOBHKa. 

JfaBecreH Taiese cnocotf 3ai<aHHHBaHHH cTpoHTeJiBCTBa cKBa- 
khh (SU f A t 1659626) t BKjnraaimHfl B ce<Ja hsojihuhd 30H ocjiok- 
20 aeHHfl (5ypeHHA 9 pacnoJioseHHUX Bume npojjyKTHBHoro nJiacia jio 
ero BCKpHTHA, cnycK b craainiHy kojiohhh odcajUHHX Tpytf c 

$HJH>TpOM-XBOCTOBHKOM H IJ8 HTpQ TOpSMH , 3aH0JIHeHHe $UJEE>TpOBOft 
30HH CKBaHHHH BpCMeHHO 3 B KJU 0 DHBanmEM K&TepiiaJIQM H UeMeHTH- 

poBamie kojiohhh odcajiHHX Tpytf npn repueTireHOM paasejmaeHHH 
25 H0J1OCTH OHJIBTpa -XBOCTOBHKa OT noaocTH kojioheh nepeMireKOli, 

pa3pymaeM0fi docjib ee U6mq hthp o Ba&HH • 

3tot cnocod He 0<5eone*mBaeT Haaeraoro pa30(5meHHH npo- 

flyKTHBHoro miacTa ot nepeuemnuHxcn c hem HeuposyKTHBHHX 

yqacTKOB h BHmeJiejKamHx ot npoayicTHBHoro njiacTa Heiipo^KTHB^ 
30 hux ropiraoHTOB, BCJieacTBHe HenoJdHoro ynajieHaa dypoBoro pa- 

CTBOpa H3 HRKJUOHHUX H ropH30HTaJTT>HHX ymCTKOB CKBaHHHH, B 

kotophx npoHCXOOTT ocasneHne TBepsofl 6a3H D3 tfypoBoro pa- 
CTBopa npn ero oppKyjraxHE. 3to ycyrytiEHeTCfl HenojmLM yaa- 
jieEHeM pjzhhhctoS KopKE t a b MecTax y^ajieiinfl ee DOBumaeTca 
35 onacHocTL odBajinsaHHS nopo*, hto Taime cHHsaeT KanecTBO 

H30JD0Q1II DiQOTOB* 

KpoMe Toro, Ha yKasaHHHX y^acricax cKBaEznu He y^aeTca 
HEuuienamEM oOpasow ue nrpHpo betb SKcniiyaTamaoHHyc KOJioHHy, 
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ococJeflflo b cuiacJocueMeffTHpoBaHHHX nopojiax, n3-3a anaBJniBa- 
hiih ueHTpaTopoB b 3Ty nopo^y, *rro npenflTCTByeT nojiy^eHmo 
pa BHOMepfi oro no TOjngsrae CTeHKH ueaeHTHoro Komua, 

B3e OJIHHM He^OCTaTKOM BTOrO CD0C(X5a HBJIfleTCH 6JI0KHPD- 

5 Bamie racTH npoayKTHBHoro DJiacTa ueweHTHHM pacTBopai, no- 
cTyiiaEdHM b $mn>TpoBys) 30Hy cxBasnEU npn ueMeHTupoBaHnn xo- 

JIOHHH OdcajlHHX Tpjd, BCJICflCTBfle BUHEfleHEH B HaKOHJie HHfl Bpe- 

uesHo aajcynopHBaKmero uarepnajia b mrnnefl (^ohho3) tooth ro- 
pusoorajiLHoro craana npH 3Hawejn>Hoft ero npoTjnteHHOCTH u 
10 odpa30BaHHH nycTOT b Bepxnefl tooth ctbojib, KOTopue 3auo^HH- 
OTca neMeHTHHM pacTBopcai npa ueweHTHpoBaHnu odcajiHHX ko- 

JIOHH. 

Handojiee 6mzmA no xexHircecKofi cymHOCTH k 3aHBJweMo— 
wy flBJweTCff cnocoti 3aicaH<iHBaHiw cTpoHTejn>CTBa cKBaaam c 

15 P0piI3 OHTaJTBHHM yTOCTKOM CTBOJia, npO(5ype HHHM B npOJQTKTHBHOM 

nJiacTe, .( Baker Hogbes, USA "Baker Hughes technology 
Coru, 6-11 f 1991, c. 23-2$) 

Bidro^annjafi b cedn cnycK b cKBaKHHy Ha KOJioHHe odcasmix Tpyd 
XBOCTOBaKa c npe^sapHT e jebho d eptJopHpoBa hhum $mn>Tp02i, pasotf- 
20 meHHe saKOJiOHHoro npocTpaHCTBa b 30«e npoayKTHBHoro anacTa 
ot BHmeJieEamHX z DepeuesanuaxcH c bum HenpojyKTHBHHX bjeictob 
HapysHUMH noKepaMn h uefcte HTnpoBaHHe kojiohhh odcan^HX Tpy6 
same xBocTOBHfca c $nan>TpoM c noMomim neweHTiipoBoraofl uy$Tn. 

OCHOBHHM He^OCTaTKOM 3T0r0 CIIOCO<5a HBJWeTCfl TO, TTO c 

25 DOMomBK) nanepoB si ueweHTHpoBaHiw HajmaKepHoro icojnmeBoro 
npocTpaacTBa ae otJecneraBaeTca HaaexHoe paaodmerae 3aicoJi0H- 
Horo npocTpaHCTBa b 30He npojiyKTHBHoro imacTa ot BmneJiesa- 
jyvr h pepeMeaampnccg c ehm HenpojjyKTKBHHX bjectob, ocotfeH- 
ho b nepexoaHHX 30Hax cTBOJia ckbkhhh c BepTHKanBHoro aa 

30 ropnaoflrajiLHoe HaupaB^eHHe, BCJieflCTBHe Henojifloro 3awemeHZH 
dypoBoro pacTBopa uetieBTHHU* 

Kpoaae Toro, naicepa ra-3a icajioft wzeh hc uoryT HsmesHO 
nepeKpuBaTB KaBepH03Hue 30hh, itoraa ex jmaeftHHe paswepu 
npeBHmam jnmeftHHe pa3Mepa noBepxHocTB ynJiOTHeaaH naxepa. 

35 3to ycyiytiaaetcH b cjCBaxHHax, bckphbehx cjadocijeMeHTHpoBaH- 
HHe nopojm, we mem uecTo ofaajiH nopoan, ooodeHHo, uoutj 

npOMHBKH CRBaSHHU H yj&JLQHUSl C ee CTeHOK K0 JHwaTam! 0 KH05 
KOpKE. 
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B ocHOBy aacTOflmero B3o<5peTeHBH nojroseEa 3ajpma co- 
3jiamiH ccocotia 3aKaHHEBaaafl cTpozTejrbCTBa cKBaxiBH, KOTopufi 
odecne^uman <5h eajiesHoe pa3odaeHae npo^KTHBHoro DJiacTa 
ot BHm&jreEamiix z npBMHKamnjnx k Hewy HenpojjyKTiiBmzx y^acTKOB 
5 npn flajiHH 3 hex 3 oh ocjiosHemifl Cjpenza mfiovo BBaa h npo- 

THSeHHOCTH. 

PacicpHTHe H3odpeTeHHfl 

DoCTaB&e HBaH 3WCL EOCTBTaeTCH T6U , HTO B CDOCOde 
3EiCaH T 3HSaHEfl CTpOBTeJILCTBa CKBaEHHH, BRJEtTiaDmeM B Cetiifl BCKpH- 

10 THe npo^KTHBHoro njiacTa, cnycK b ycranoBKy b cKsaHHHe ko- 
jiohhh oticanHnx Tpyd b ZBOcTOBBRa c §HJii>TpoM c odecneTOHEeM 
ax repweTOTHoro coe^BHeHHH uezpj codoii,n pa3o<5meHBe Henpo- 

JQTKTHBHHX y^aCTKOB OT BpOJSyKTBBHHX, COrJfcCHO 23 0(3peTeHHB f 

cnycK b cKBasHHy kojiohhh oticasHHX Tpyd z xboctobekh c ubjibt- 
15 pom ocymecTBJiHDT paajiejn>H0 9 a bx repBeTOTfloe coexBHesEe 

OCymeCTBJIHOT B CKBEHBHe , BpB 3T0M DO MeHBffleS MOpe ORHy B3 

Tpy6 xBOCTOBHKa nepejd ero cnycKoa b CKsaKHHy npo$HjrapryjDT c 
otfpasoBaHfleM no taenmefi Mepe royx npoaojn»HHX rogp h hbjohh- 
pBiecKnx kohuob c pesLtfauB, a noaie cnycKa XBOCTOBHKa b 
20 cKBasBBy npooHJiBHy© Tpydy pacnmpHra jyw ycTaaoBKH xboctobb- 
Ka b CKBasHHe n pa306meHBE ne npoj^y ktiibhhx DJiacTOB ot npo- 

JIJKTHBflHX. , . 

Dpewaraewoe B3odpeTeHae no3BOJifleT 3a c*ieT bckjidhohbh 

npBMeHeHEH J&R yCTaSOBKB XBOCTOBHKOB C CBSLTpaMH KOHCTpyK— 

25 tbbho - cjioshhx pasfceflBHareJiefi B no^BecHsx ycTpo2cTB, a 
TaKKe naKepoa jpix pasodmeHaa djqctob ynpocTBTB 3th patioTU 
b odecneHBTB tfojiee najjexnoe pa3odmeHBe HeDpoj^yKTBBHux ana- 
ctob ot npojQTKTHBHoro BJiacTa, a TaKEe nepeKpHTue 30H ocjioe- 
HeRHH dasepn, odsajios nopoaa, b^ctob c aHoasajiLRo bucoksm 

30 BflyTpamiacTOBHu saBJieaHeu, BOflo-raso-apoHBJieHHfi b ^pyrax) 
mtio'A npoisxeHHocTB. Dps 3tom Baz6omwft sgfceKT aocrflraeTca 

B HEKJXOHBHX CKBBEBBaX Z B CKBaSEHEX C r0pfl3 OHTBJIBHHM JHSCT- 

kom ctbojq, a TaKse b rex cjiy^aflx, kdvjjjsl npoTHseuKOCTB 
yKa3aHHHX mmcTOB z 30H He no3BOjraeT nepeicpHBaTB ex nanepa- 
35 mb, a ueueHTHpoBaHHe Be ofecueiEBaeT sanesHoro pa30(5maRBfl. 

Kpoue Toro, ycTaHOBKa xBOCTOBSKa c own>rpm c bomquu^ 
npozmjtbwx Tpy<5 no cpaBHeHBD c bsbscthhu cbococSom, cor-Tac- 
ho KOTopo^y aia QDepamm ocymecTBJuieTca nyreu ueMefimpoBa- 
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H3H XBOCTOBHjrca, nosBOJweT CHH3HTB pacxos aeweHTa, COKpaTHTB 
Epsua Ha ycTaaoBKy, Tan K2K oTnaaaeT aeofaojnmocTi b oeh- 
^aHUH aaTBepfleraHUH ne^eHTHoro pacTBopa c iicnojn>30BaHHH 
juik 3Toro cnenaa/TLHHX dparaja pa<5o<rax. 
5 3 ojjhom H3 BapzaRTOB BHnojiHeaHH E3o6perewR nocjie 

bckphthh npo^yKTZBHoro o&acTa b cKBasHiiy cnycKaDT xbocto- 
bzk c cnjr&TpoM a ycTaaaBJiZBaDT ero b d p oj^tkthb hoiM anacTe 
uyreM npasaTHH no taeHHcefi wepe oaaofl npoomafloii Tpyda npn 
ee pacmspeHHE k cTesKe cKBaHHHu, a 3aTeM b craaKBHy cnycKa- 

10 ST K0JI0EH7 OdCaABHX Tpy<5, HHHflHfi KOHeU KOTOpofi rejIieTHHHO 
COeOTflflDT C BSpXHHM JCOHUQM XBOCTOBHKa. 

IIpejuiaraeMHfi BapaasT Bmojmenm a30<5peTeni!H D03B0jmeT 
ycTaHaBJMBaTB xboctobhk b HeodcaKeHHOu CTBOJie cxBasaHH, djja- 
roaapa ^ewy odeone^umaeTCH aaaesHoe pa30C5meHue dpojqtkthbho- 
15 ro njiacTa ot BHmeJteaagHX h e Dp o,ny kt b.bhhi djectob, npeaoTBpa- 
maexcfl cyzewe aaaageTpa cKBamHH a cHzsaeTOH pacxoa odcas- 
hhx Tpy<5» 

B APyrofJ BapaaHTe bhdojihghhh isodpeTeHHa b sanajie b 
cKsasHHy cnycKasT jlo npoflyKTH bh oro iutacta a ycTaHaBJWBaro 
20 KOJioHHy odcaroax ipyti, a saieM nocae bckphthh npojgyKTHBHoro 
anacTa b Hero nepe3 aay KonoHHy cnycKaor xboctobhk c qphjebt— 
pOM a apa pacmapeHaa npo$2JiLHofi TpydH ycTaHaBUBBapr ero b 
CKBasHHe, apa 8tom npoq&ajn&ayK) Tpydy npaxaMauT k cTeHKe hhe- 
Hero KOHija kojiohhh odcanHmc Tpyd, odecneraBaa ee repMeTire- 
25 Hoe coejxHHeHne c xboctobhkom. 

Taicofl BapaaHT BHnojraeaaa noaBOJCieT acnojn>30BaTi> Haado- 
jiee npociofl, BuroxHHft a Ha^esHHfl cnocod ycTaaoBKa xboctobh- 
kob c $ajn>Tpaua c homohibx) apo^aJZLHUx Tpyd b Tex cjiynanx, 
Korjsa b npouecce dypeHaa CKBaxaaH BciperaDTca ruiacTti e aHo- 
30 uaJi&HO bhcokhm BHyrpHD jsa ct obhm jjaBJieHHew, Koxopue oCwmo 
nepeKpHBara npoMenyTO^HHMH KOJioHHawa odcajiaux Tpyd ajm 
KOjioHHaMH - " Jie TyHKaua w • 

KpaTKoe onacaaae ^epTesefi 
Jipyrae nejw a apeaaymecTBa aacToamero a30C3peTeaaa cTa- 
35 Hyr aoaaTHH aa cjiejsyimero aeTajiBHoro onacaaaa npmaepoB ero 
BHnoJiH8HftH a apaoiaraeuHX ?epTesefi t aa KOTopus: 

qan\ I asodpaaaeT KcauuieKT odopyaoBaBaa jma cnycaa a 
ycTaaoBKa XBocTOBHKa c sanLTpoa b cKBasaae; 
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$nr.2 - ceneaee H-Tl aa inr.I; 

QHT. 3-4 - yCT3H0BK7 XBOCTOBHKa C OEHLTpOM B CKBaSHKe; 

cur. 5-5 - BapuaHT ycTaaoBKE XBOCTOBHKa c ©hottdou b 
cKBasafle* . 

jymzZ BapnaHT ocymecrBJieaaa iraotfpeTeHiiH 
Cnocod 3aKafrmBaHHH CTpoETejacTBa CKBasanu 3ammqaeT- 
ch b pa3flejn>H0M cnycKe b cKBara^y n repweTE^HOM coeOTHeHHH 
BHyTpji ee kojtohhh odcaamx ipytf z XBOCToaHKa c ©mltpom. 
Do MeHMiefi «epe ojiay 23 Tpyd ZBocTOBZRa uepeji cuycKOM b 
craaHflHy npogp&EHpyDT c 0(5pa30BaHneu do aeHt me fi uepe royx 
npo^oja>HHx ro^p h mMHH^pnecKHi kohiiob c pesidaMH. Dpo- 

^TKTHBHHfi M3CT 33TCM BCKpHB£L3DT f CDyCICaBT B HerO XBOCTOBHK 

c §EJH>Tpo&5 f nocxe ^ero npo$HJEtflyE Tpydy pacnmpanor jlhh 
yciaHOBKH xBocTOBiuca b cKBasHHe e pa3odmeHEH Henpoj^yKTHB- 

HHX DJSaCTOB OT OpO^yKTEBHUX. 

B COOTBCTCTBHE C OOTHM H3 BapHEHTOB BmiOXHOHEft ClJOCOCfe 
DOCJie BCKpHTHH npO^TKTHBHOrO DJELCTa B CKBaSEHy CQjamfS 
xboctobhk c mzjLBTpoM z ycTaHaBUHBajor ero B npo^yKTHBHOM 
miacTe nyreM npnzaTfla no MeH&meft taepe oaHofi npoaamLHoft ipy- 
6k npz ee pacmapeHHH k cTeHice CKsaKHHH. 3aieM b CKBasnay 
cnycKaDT ejojiobuj oticajaHHX Tpyti, msimii KOHen Koiopofl repjie- 

TOTHO COejIflHHST C BepXHHM ROHHOM XBOCTOBEKa. 

B COOTBeTCTBHH C ^pyTKM BapHaETQi! BHUOJIHeHZE E3D0pe- 

TeHHH BHa^ane b cKBamay ao npojjyRTHBHoro nnacTa cnycicaDT 
b ycTanaBjnmainT KOJioHHy otfcajtHHx Tpy<$« 3a?eM nocJie bckphthh 
npoj^yKTHBHoro iuiacTa b aero *iepe3 3?y KOJioHHy cnycKaxrr xboc- 
tobek c CEJiLTpoM b DpH pacmnpeHHH dpo&hjilhoh rpj6u ycTaaaB- 
jmBajoT ero b cKBasHfle. EpogajiBHyD rpydy npH 3TOM opzHEMaDT 
k cTeajce HHEflero kohus kojidhhh oticajtaux Tpyd, o6ecne^BBaK 
ee rejwerHUHoe coevsaeHHe c xboctobhkom. 

CnocoO ocymecTB2XHK)T c domchubb ycTpoficTBa, BKJorcarmero 
b ceta KOJioHHy (5ypMLHHx Tpy6 I ($ht.I) , KOJioaHy odcaaHHx 
Tpyd 2 (oht.3) , xboctobhk 3 c nepoopnpoBaHHHM msarpm 4, 
coeOTHaeMHS c kojiobhom dypmiBHHX Tpyd I c domoiuld nepexojifiB- 
k£l 5 h nepeBOflHHga 6. nepexoAHER 5 (djxeuear, voezzBKsxim 
ipytJH c paaHHME jiaaMexpaim) cueex uepeuimy b awe cejwa 7 
a mpoBoro furauaaa 8 (£nn\3), pa3jiejWHHoy» bojtocth xboctobk- 
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Ka 3 c CH^bTpoM 4 k kojiohhh otfcaaHHx Tpyd 2. OepeBO^HHK 6 
(ght.I) cHabneH KJianaHOM 9, nepeicpHBaOTEM KSHaji 10, coo5- 
mannufl hojioctb kojiohhh OjpHiubHHx Tpytf I co cKsasHHOll II c 

C^TEamiC! JL7DT 3aH0JIHeHEfl nOvlOCTH KOJIOHHH dvpiUlLHHX TP7X5 I 
CKBaSHHEOfi E3HK0CTBH) DpH CUyCKe K0U00H6HT0B yCTpoiiCTBa B 

cKsasHHy II. no weHimell Mepe ojiHa A3 rpyc5 12 XBocTOsmca 3 
3HD0Jifleaa npooajiLHoS c no ueHunefl r.'.epe otjmh ddo^ojibrhiae 
rotjpawH 13 (6nr#2) f pacnojioseHmaai cEUMeipH^Ho oTHOciiTeJGr- 

HO UeHTpaJIBHOfi OCH TJjydH 12, Z HHUHE^pff^eCKHMII KOHIiaMH c 

pe3*<JaMH (hs ©ht.I He noKa3aHH). rocpn 13 Dpo$ra*HHX rpytf 
12 sanoJiHeHH repwe TrozpyEmefl nacrofl 14- Ha xoHqe cmiiTDa 4 
ycTaaoMeH ueHTpaiop 15, ocJecnetmBainuHi* neHTpupoBaHne $bjilt- 

pa 4 OTHOCHTeJEBHO CTeflKH CKBaSBHH II, 

B cJiy^ae npoxoroeHaa cKBasHHH II ^eps3 Hecpo^yKTHBHHe 
jmacTKH b ee ropH30Hmiaflofl k&ctz Hjm panoM c sthmh jttoct- 
KaMH K3.R noKa3QHo Ha qpnr.1,3,4, nepgpopaiOJOHHHe OTBepCTHH 16 
$EJn>Tpa 4 3ajcptCBaB3T sarjiymicaME 17 A3 XHMiraecKH paspymaewo- 
ro uaTepaajia, HanpaMep, uaraaH. OpogajiLHHe Tpydu 12 pacno- 
jiara»T aa cooTBeTCTByjumax yracTKax xboctobhks 3 c §hju>tdom 4 
flJK pa30dmeHM dpoeykthbho* ^acra npoj^y kthbh or o n^acxa 18 

OT Henp0E7KTHBH0fl t a T3KE6 JWR COftUHHeHSH XBOCTOBHKa 3 C 

kojiohho* odcaaHHX Tpytf 2. 

B ycTpoScrao bxosbt TaKKe pasBajitueBaTejiB 19 (c?Hr # 5) t 
Hcnojn,37eMHS jujk BHnpaBJieHHH rocbp 13 npoqaHJiBHHX Tpyt5 12 
nocjie kx pacmapeasa* 

Cnocod ocymecTBOTOT cjrejtyzumsu odpa30M. B nponecce <5y- 
peHEH CKBaKHHH II (ttHT.l) t Depejl BCKpUTHeM npoj^TKTHBHoro 
njiacTa 18, B3BecTHHMH npneuaM3 • H3o.ee qyraT see HecoBf.iecTBMHe 
no vcjiobhhm CypeHHH njiacTH, pacnojuoseHHHe Bane npoayrcrHB- 
Horo 16, a nocjie bckputhh nocjiejiflero b ddouhbke cTBana 
CKBaKHHH II b Hee cnycKaDT Ha KOJXOBHe <3ypnjiBHHX rpy(5 I 
xboctobhk 3 c npejiBapHTeJOHO nepiopHpoBaHHHT4 $HJQ»TpOU 4, 
coeOTHeHHHfl c kdjiohho2 tfypHJEBHHX Tpyti I c nKJOKBD nepaxoji- 
HEica 5, spo&xuiBHUX Tpy<3 12 a nepsBo&EHKa 6. llep&opansoHHHe 

OTBepCTHH 16 $IUEBTpa 4 33iCpHTE 3arJ5yElKBUZ 17. 

IlOCJie AOCTHSeHBA QJUILTPOU 4 3a0OH CKBaSHHH II B DOJlly- 

cm npcxjHjTbEHX Tpytf 12 aaicaHKoS ddouhbotoq* smkocth co~ 
3OTot aaBJKHae, HeodxoxBuoe EHnpaBseHHa ddojio^lhhx 
rocp 13 b npHsaTHH CTeaoK Tpy<5 12 k cieHjce CKBasHKH II 
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(gnr.3), odecne^iHBaH coBtiecTHO c repMeTJonpynnjeH nacToii 14 
reptseTH^HyD h30jhixhd Hsnpo^KTHBHHX vhslctkob npojiyKTHBHoro 
miacTa 18. 

3aTea kojiohhv dypiLiBHicc Tpyd I (^Hr.I) BwecTe c nepe- 

5 BOflHHKOM 6 OTBHiTOIBaOT OT BepXHEX DpOCEJTbHHX Tpyd 12 K HOH- 
HHMaDT US CKBaKHHH II, HpacOeflHHHDT K KSfi pa3B2L21SUe3aTeJn> 

19 (car.5) a cHOBa cnycKasT b cKBasaiHy II ao Bxojia b Bepx- 

HEE) ^aCTB HpO$2JtLHHX Tpyd 12 ($ZT.3). Bpamas KOJIOHHy dypsjii- 

hhx Tpyd I BMecTe c pasBa-ameBaTejieu 19, npoH3BOflflT oKosraa- 
10 Tejn»Hoe BHopaBJieHne reap 13 h anoTHoe npnsaTiie CTeaoK npo- 

ttSLShBSX Tpyd 12 K CTeHKaM CKBaEHHH I. IIpH 3 TOM rep«eTH3HpyB>- 

man nacta 14 ($m\2) ocJecne^HBaeT Ha^esEyx) rep4eTH3am$D 
saTpydHoro npocTpaHCTBa cKBasnHH n. 

JlaJiee kojiohhy dypamHHX Tpyd I c pa33ajimeBaTeJieM 19 

15 (OHT.5) DOJtHBFiBDT A3 CKBaXHHH II H CUyCKSUDT B Hee KOJIOHHy 

odcajraux Tpyd 2 (qrar.3) ao bxoot ee gamero KOHua bhytpb 
BepxHHX upoqpiurLHHx Tpytf 12 c oc5pa3 OBaHHew 3asopa 20 MeH^y 

3TJJM KOHUOM, cejyiOM 7 2 CTeHKaMfl BepXHHX HpDCpMBHHX Tpyd 12. 

3aTeu b cKBasnHy II cdpacmamr mapoBoii KJianae 6, KOTopuft 
20 cajmTCfl b cejyio 7, pa30dman BHyrpeHme iiojioctji xboctobekh 3 
e odcajiaoft kojioheh 2. IIpoH3BojiHT 3aKa^Ky ueMeHTHoro pactBO- 
pa ^epea kojidhb7 odcaOTHX Tpyd 2, no one ^ero oaycKa»T ee 
HHKHttft KOBeu so ynopa b cyseane b nepexojiHEKe 5 (gmr.4) , 
H t nocjie 3aTBepjDteBaH2H ueweHTHoro pacraopa, paadypHBaDT 06- 
25 pa30BaBin7BCfl BHyrpz kohoehu odcaaHHX Tpyd 2 neneHTHyD npod- 
sy (He noKa3aHa), mapoBOft KJianaH 8 h cejuio 7. 

B any^ae ycraaoBKH b &ua»Tpe 4 BpeweHHHx 3arjiymeK 17 
(ter.I) noaae^Hze paapymaDT 3aKa"<iK0ii b Hero pacieTaoii nop- 

HHfl KHCJIOTH ($BT.4). 3aTeM np0H3B0OTT OCBOeHZe CKBaSZHU II. 

30 B Tex cjyrojix, noma n p o^y kthbhh3 nnacT 18 BCKpuBa&T 

nocJie cnycKa kojiohhh odcajiHHX Tpyd 2 (aanpELsep, npowesyro^- 
hoB wra BKcmryaTauHOHHoli) , to xboctobhk 3 ycTaaaBJniBaiTT 
nyrew npBBaTZH CTeaoK Bepxnnx npotisjiBHHX Tpyd 12 k BHyT— 
peHHBM CTeHKaM HHraero KOHoa kojiohhh odcanHHx Tpyd 2(asr.6). 

35 Jura 3Toro c yieTow Beca XBOcioBJiKa 3 h omn>Tpa 4 pacwr- 
hhm nyrew onpe^ejiflDT HeodxoxzuyiD jpmsj BepXHHX npooHjLbHtix 
Tpyd 12, c noaoniLD kotojhx dy^yr ex ycTafia&siiBaTB. Ha KOHue 
aajEBTpa 4 KpenAT daejaK 21 (qht.5) c cejyioii 22 von nnpoBoil 
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KJianaH 23 2 orpaEHTOTejieM 24, npsjOTBpanaraumj nepewemeHne 
imauaHa 23 b otfpaTHOM HanpaaneHHS. liHrepBaji kojiohhh o<5caji- 

HHX Tpy6 2, 3 KOTODOM £0JKHH y CT3 HE BJTHB3TB npOOHEBHHe Tpy- 

<3h 12, Kajuripysn* pacmcpBTeJieM (Ha gar. He D0Ka3aH). 3aTe« 
5 k KOJioHHe tiypMBHHX Tpy6 I npacoejiHHflOT pa3BaameBaTeJH> 
19, coe^HHeHHHli c ufljmaflpH*iecK02 toctld 25 BepxHeii npocbara- 
ho3 Tpy(5H 12 XBOcroBsiKa 3 c noMomH) jieBoii pe3B(5H 26, cnyc- 

KaDT CKOMnOHOB8HHH2 TaKZM 06pa30M HHCTpyMeHT B CKBaHKHy II 

(cpar.5) h npoMHBasT ee, nocjue nero cdpacHBaar napoBoli KJia- 
10 nan 23, nepeKpmaa npa stom oTBepcTHe b cejyie 22, n sasa^i- 

KOfl DpOMHBO^IHOa KOTKOCM B BOJIOCTH XBOCTOBHKS 3 2 £MLTpa 4 

cos^am b hex jxaBneHHe, HeotixojiHMoe sbh onpeccoBira BceE 
komdohobkii, noa aeiicTBiieM KOToporo OOTOBpeaeHHO BHnpaB^HOT- 
CH TO$pU 13 BC6X npOGHJIBHHX Tpyd 12, KOTopue <5lMH BKBD^eHH 
15 b KoanoHOBKy 0 6 opyji 0B3.HHH • 3 pesyju»TaTe 3Toro ctchkh Bepx- 

HHX DpoggJttHHX Tpy6 12 UJIOTKO UpHSHMaOTCS K CT6HK6 HHKHero 

KOHua kojiohhh otfcansHX Tpytf 2 (onr.6). 

3 cJiyrae BKJiimeHHH b komdshobj^t npocpmiBHHX Tpyd 12 jvik 
pa30(5meHEH He npojiy kthbhhx hjkictob ($ht.3) mm BHnojmeHJW 
20 Bcero cauiBTpa 4 H3 npogajE&HHX Tpyd 12, kek BOKa3aao Ha oh- 
iypax 5 h 6, to cTeHKH 3 tex Tpy(5 12 TaKEe MOTHO npHKHMaro- 
CH K CTCHiCe CKBaKHHH II. 

HaTHseHHeM h nocajucoft HHCTpyMeHra npoBepHDT ycToiteH- 
boctl ycTaHOBKH XBOCTOBEKa 3 c ©HJiLTpow 4 Ha ocesoe cueme- 

25 me. 3aTeM BpameraeM kojiohhh 6tphjibhhx Tpytf I c pa3Bajime- 
Ba Te jieM 19 snpaso BHBHH^HBaoT nowiejiHHfi hs mummipiraecKoro 
Konna 25 BepxaeS DpogauiiHOfi TpydH 12. OjiHOBpeweHHo hhehhc 
BajEmyKHUBe ajieMeHTH 27 pasBajuoieBaTejifi 19, noznmasiGh BBepx, 
pa3BanmoBHBa3D«r pe3L<5y 26 uoran^OTecKoro KOHua 25, ysejm- 

30 tobm ero BHyrpeaaHS waweTp. 3aTeM HHCTpyueHT nosajQT bhhs 
c ojwoBpeMeHHofi npowHBKofi h spameHHew ero BnpaBO, b pe3y^B- 
xaie toto npoacxoror aajaaeamee paaBajauoBHBaHHe munmspH- 

tffiCKZX KOHUOB 25 H BepXHHX npO$HJH>HHX TP7<5 12 HliaHBKH SaJIIr- 

ujvmm aoieMeHTaun 27 n BepxHHMH 28, memmm duamfi jma- 
35 «eTp, *eu hhshhc 

Ho OKOHWEK paaBaJttUOBHBaHHH Cpo62JO>HHX Tpyo 12 nx 

mecTe c KoaoHHDft o6cajiHHX Tpyd 2 onpeccoBHBaOT Ha repwe- 

THHHOCTB C03JiaHHeU B HEX jaBJieHHfl. DpH OTCyTCTBHH TepweTOT- 



W0 95AD47* 



PCT/RU93/00173 



HOCTU paSBaJlHIOBHBaHBe DOBTOpflDT. 

3 cjyraax BKjmveBw b komdohobky xsocTOBHKa 3 zml 
$HJn»Tpa 4 aonojEHMeJiLffizx dposhjmhx Tpy<5 12 ($nr.3) exz 
BKnojmeHHH Bcero <puii>Tpa 4 B3 dpo$iuilhhx Tpyd 12 (±nr.5,6), 
5 nepoopauHOHHNe oTBepcTEff 16 3aKpwBaOT 3arJ3yniKaMB 17 D3 
XDMiniecKH paapyinaeMoro MHTepiiajia, ROTopne nocjie 3aBepmeHHH 
pa(3o? no ycTaHOBKe xboctobhke 3 c ohjeltpom 4 pa3pynaDT 3a- 
Ka^iKoS cooTBeTCTBysmero xmipeareaTa. 

IIpOMHCUZeflHaA DpHMeHBMOCTi 

10 DpeanaraeMHfi cuocotf nosBOJweT HaaeEHo paaocJmaTi npo- 

j^kthbhhB. aaacT ot BHrnaaeHanuct HenpojcrKTHBmzx ajiacTOB, a 
TaKKe ot npaMHKaomix k newy a nepeMesanoBxcfl c hum jjjjthx 

He Dp 0 JQTKTI1BHUX y^SCTKOB CKBSSHHM <5e3 UeHeHTHpOBaHKfl $HJ!LT- 

pa-XBocTOBHKa. IIpB 3tom yupomaeTCJi rexHOJiorjifl ycTaHOBKn 

15 XBOCTOBHKOB C ?HJIBTpaMB II CHJIEaDTCfl 3aTpaTH 3a CTOT HCiUIKH 
^eHHH KOHCTpyKTHBHO-CJIOHHHX paSSejIHHBTeJiefi 2 nOOTeCHHX 

ycTpoficTB, upzi&eEnewx npB ycTaHOBKe xboctobiikob, a TaKKe 
nef^eHTHpoBaHHH hx, KOTopoMy conyrcTsyro aBapHH h saTpara 
BpeMeHH sa ORjmaaae 3aTBepaeBaaRa aeMeHTHoro pacTBopa. 
20 KpoMe Toro t npejinaraeMHfi cnococJ no3BOJiaeT pacmHpaTB 

oc5^acTL ero npHMeHeHna, Tan ksk oh moect <5htb ncnoJiL30BaH 

KBK B Odcaa^HHOM, TOR H B He0(5caHeHH0tt CTBOJie CKBaHHHK, He- 
33BHCBM0 OT BSJLSnZK 3 OH DOITLOnjeHM UpCMHBO^HOfl BdUtOCTK, 

BojjonpoHBJieiizft, h npaKTKTOCKz 0ea cymecTBeHHoro yweHLEeaEfl 
25 OTaueTpa cxBasnHH. 
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GOreyJIA ICOEPEIEBHfl 

1. CllOCOtf 3aiCaH^lIB3HHfl CTpOHTe/EBCTBa CKBaKEHH , BKJO- 

qaranHS 3 ceta BCKDHTne npoayKTHBHoro iuoacTa (18), cnycK h 
ycTaHOBKy b cKBasHHe (II) ko^ohhu oticajtHHX Tpytf (2) z xbo- 

5 cTOBHKa (3) c cpHJn>TpoM (4) c odecneneHEeM ex repMeTOTHoro 
coenHfleflHfl wesny codoii, n pa30dmeane Henpb^yKTHBHHx yracT- 
kob ot npo^yKTiEBHHX, oTJiH^aDmnficfl Tew, ^rro 
cnycK b cKBaKHHy (II) kojiohhh odcaamix Tpy<5 (2) h xboctobe- 
Ka (3) c $iun>TpoM (4) ocyme ctbjihot paananLHO, a ax repue- 

10 TiniHoe coejxHfleHHe ocymecranHDr b craamHe (II), dphstgm 
no MeHMtell wepe ojiHy as Tpy<5 (12) XBocTOBHica (3) nepea ero 
cnycKOM b cKBaHHHy (II) npogjHJiflpyDT c 0<Jpa30BaHneM no Meat- 
men Mepe rejx dpo^ojebhhx ro$p (13) a muraHj^pinecKHx koh- 
Uob (25) c pe3LdaMH (26), a noane cnycKa xboctobhk3 (3) b 

15 cKBasHHy (II) npopmBHy© Tpydy (12) pacnmpHBT juw ycTaHOB- 
kh XBOcTOBHKa (3) B cKBaxHKe (il) h pa30dmeHHH HenpojiyKTflB- 

HHX DJiaCTOB OT npOflVKTHBHHX. 

2. CllOCO(5 DO U.I, OTJlHH£K)mHfiCfl TeM, TTO 

nocJie bckphthh npoffyKTHBHoro noiacTa (18) b CKBasHHy (II) 
20 cnycKamT xboctobhk (3) c ?bjibtpom (4) h y CTa RaBJiHBaJOT ero 
b npoflyicTHBHOM nuacre (18) nyreM npHsaMfi no MeEsmefi Mepe 
ojjHoft npoqoHJQHOft Tpy6n (12) npa ee pacnrapeHzn k creHKe 
cKBaszHu (II), a 3aTeM b cKBasray (II) cnycKamr KOJioHHy o<5- 
cattHHx Tpyc5 (2), m*^^ jcoaeu KOTopofi repMeTireHo coeazHHOT 

25 . C BepXHEM KOHUOM XBOCTOBEKa (3). 

3. Cnoco(5 no D.I, oTJinHaromniiCH TeM, too 
BHa^ajie b CKBasHHy (II) cnycKauT ao npoayKTHBHoro njiacTa 
(18) h ycTaflaBirroarcT KOJioHHy odcaaHHX Tpyd (2), a 3aTea noc- 
jie BCKpHTHH npoayKTHBHoro DJiacTa (18) b aero *iepe3 3Ty 

30 KOJioHHy cnycKam xboctobhk (3) c ozjibtpom (4) b ddk pa cra- 
pe hhh npoaauiBHOfl Tpydtr (12) yciaHaBUHBaDT ero b CKBasH- 
He (II), npn atOM npo^iuiBHyp TpycJy (12) npaszMaDT k cTeiuce 
HHSHero KOHua kojiohhh otfcajjHHX Tpy<5 (2), oGecneHHBaa ee 
repweTOTHoe coeOTHemse c xboctobhkom (3). 
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(57) Abstract (sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casmg column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
fsTnTd * C r" ° °* 3t ,C3St ° ne ° f ■* Pipes (12 > of * e Section (3) JSfi£ (4 ) 
SEE! ^ ? u CT ? te 3t ,C3St conations (li an* 1 ' 

cylmdncal ends (25) w,th threads (26). The productive layer (1 8) is then opened up and 
smce fte shaft sect.on (3) has been lowered into the said layer, the shaped P Sn)T 

prac^r AeShaftSeCti0n(3) " WC " ° l) J t0 ^-te^o^ucdve and 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and aaer lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed offby intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving- in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing suing into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake, and at the locations 
where it is removed, the nsk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 3 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 6 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, ' 
isolation of the casing string— borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string- 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore. from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
thepipes of the lmer is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the lmer in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
mtraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing ofTby packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-D cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
lmer in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a siiiag of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by. expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1 ), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fined with valve 9, closing offchannel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lo wered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed offby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 16 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as iar 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 



WO 95/03476 



PCT/RU93/00173 



-10- 

valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is. unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 



1. A method of well completion including tapping a producing formation (18) 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1) where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 

( aP ^f° mi J at i eaSt ^ ,on e itudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 

Sto 0 (3> iD ° 0 ^ t0 iS ° latC non P roducin 8 formations from producing 

/io\ • i^JTf ° d m in ^ h d j*??8 uished fe y *» ** that, after producing formation 

£2.2 I" 16 ' ( ) SCi ; een (4) 18 l0Wered into weU < l l > * is P lac «d i" P^ing 

formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansKHi, and then casing string (2), the lower end of which ,s joined in a leakproof 
manner to the upper end of liner (3). -*P"kh 
i a - A me .w° d 35 m Claim 1 ' distin S"ished by the fact that first casing string (2) is 

foZSlXT- , (H) iT t0 P roduCing fomiati0n (18 > "* ■* men after pfoducing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 

expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
SiT Q) ° f ^ String (2) ' enSUring ma " makes 3 fo^oof join 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 



Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 6 
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